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LETTER OF TRANSMITTAL 

State Geological Survey, 
University op Illinois, April 25, 1914. 

Governor E. F, Dunne, Chairman, and Members of the Geological Commission: 

Gentlemen: I submit herewith a report by Raymond S. Blatchley on 
oil and gas in Bond, Macoupin, and Montgomery counties, lUinois, and 
recommend that it be published as Bulletin No. 28. 

Since January 1908, Illinois has ranked third among the states producing 
petroletun, and our total production to the end of 1913 has exceeded 
200,000,000 barrels, valued at more than $150,000,000. However, the Illi- 
nois production has declined notably dtiring the past three years, and will 
continue to decline tmless new fields are discovered. 

The present bulletin calls attention to certain areas in which the geological 
conditions are favorable for oil accumulation and presents the important 
facts for the use of investors. Several bulletins relating to other favorable 
areas are in preparation. 

Very respectfully. 

Prank W. DeWolp, Director 
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OIL AND GAS IN BOND, MACOUPIN, AND MONtGOMERT 

COUNTIES, ILLINOIS 



By Raymond S. Blatchlby 






INTRODUCTION 
Object op Report 

This report presents a review of deep drilling for oil and gas in Bond, 
Macoupin, and Montgomery counties in western Illinois, and describes sig- 
nificant structural features that appear attractive for further prospecting. 
The report also discusses the stratigraphy and presents the logs of the deepest 
borings in the area. The map of the structural features is taken from a coal 
report on the southwest quarter of the State by P. H. Kay^ of the State 
Geological Survey. It covers 17 cotmties and includes the area under dis- 
cussion in this report. 

The decline of the main oil fields in Clark, Crawford, and Lawrence 
counties, and the prevailing high price of $1 .45 per barrel for crude petroleum, 
are causing a wide search for new oil fields. A large territory in Western Illi- 
nois is so located with regard to the broad . Illinois structural basin as to 
make it an attracthre testing groimd. This report should appeal at once to 
the landowners of the region and to the oil operators of the State. 

Acknowledgments 

The coal studies of this region by Mr. P. H. Kay, of the Illinois Coal 
Mining Investigations, Co-operative Agreement, form the basis for this 
report, and the writer is grateful for the privilege of interpreting the results 
for the use of oil operators who are looking for promising localities in which 
to prospect. Acknowledgment is gratefully made of full co-operation of the 
U. S. Geological Survey in the Staunton and Litchfield quadrangles Ijdng 
in this area. Prof. T. E. Savage of the State Geological Survey gave helpful 
consultation relative to the stratigraphy of the rocks. The stratigraphic 
studies in the report would not have been possible except for the well records 
furnished by the operators, chief among whom are the Producers Oil Com- 
pany, the Ohio Oil Company, and the Summerfield Gas Company. J 

HISTORICAL REVIEW 
The Litchfield Area 

The earliest record of oil prospecting in this region dates back to the 
late "sixties" when oil and gas were found accidentally while mining coal 

*Kay, F. H., Coal Resources of District 7: Illinois Coal Mining Investigations, Co-oper- 
ative Agreement, 1914. 
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BOimfliikcbims, and Montgomery countibs 



in Montgomei:^r*P>tmty, near Litchfield. Regarding the early history of 
drilling here, WitUs S. Blatchley^ wrote as follows : 

Oil j^n^^wet found about forty years ago in prospecting for coal in the bottom of the 

minetf. * ;ljie drill hole was carried down and got into salt water, which threatened to flood 

the mihet The well was plugged, and later on an oil well was drilled nearby. Oil froin 

, tt^.well leaked into the old workings of the mine, and was for years skimmed off the water 

jy*»nf sold. About 1886 a ntmiber of wells were drilled in this territory and both oil and 

* '^as were found. In all, something like $150,000 was expended in prosi)ecting, with a net 

result that an area, approximately one mile long and a quarter of a mile wide was developed. 

In this area several wells were put down as shown upon the accompanying map, (Pifi[. 1), 

and from them oil was produced up to two years ago,* ♦♦♦♦♦♦. Tliese wdls have 

not been pumped recently, owing to the low price of the oil. For some time this sold at 

12} cents a gallon, and it was veiy largely used as a lubricating oil throughout this portion 

of the State. Competition eventually forced the price down to 6 cents, at which price it 

became impossible to pump at a pront. 



*•: 



TOWN 8 RANOe 9 WttT 




Fig. 1. — Sketch map showing location of oil and gas wells near Litchfield, III. 

About two-and-one-half miles south of Litchfield a large gas well was struck in 1882, 
the pressure of which was between 400 and 500 pounds to the square inch. This well was 
spoiled by salt water in 1884. The well was drilled dry and cased at 580 feet, with no 
salt water found in the gas sand; but after drilling down 200 feet farther, a heavy vein of 
salt water was struck. This could not be successfully plugged off, and finally drenched 
out the gas, which was reached at 640 feet. 



*Blatchley, W. S., The Petroleum Industry of Southeastern Illinois: Bull. III. State 
Geol. Survey, No. 2, 1906, pp. 13 and 75. 
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The best gas was discovered at a depth of 666 feet. About seven miles of pipe were 
laid, ranginjg from three to eight inches m diameter, and the gas was supplied to about 500 
stoves in Litchfield, being used chiefly for domestic purposes. 

In 1889 some of the wells began to yield oil. the yield being continued until 1903. In 
Mineral Resources of the Unit^ Stated for 1889, page 353, the following account of the 
oil production is given: 

The oil is a lubricating one, dark, almost black in color, and of 22° B. Specific Gravity. 
The cold test is remarkable, the oil remaining fluid at 20** below zero, F^renheit. It is 
largely used by the factories in the neighborhood of Litchfield and is sold to consumers at 
nearby points for lubricating purposes, bringing from 8 to 10 cents per gallon in buUc, 
according to quantity. In ."Ul there have been thirty wells bored in the neighborhood of 
Litchfield, chiefly for gas. The depth of these wells ranges from 640 to 670 feet. All save 
five were abandoned years ago. These five wells continue to produce the character of 
petroleum mentioned above. The average production of these wells is about four barrels 
per day. 

The oil is found not far below the coal, which is mined in this territory, and which is 
supposed to be the No. 2 seam of the Illinois Coal Measures. 

Recently drilling has begun at other points within the county, notably near Walsh- 
ville. It is reported that evidence of considerable deformation has been found, though 
public information is not sufficient to determine the course of the Unes of disturbance." 

Recent Prospecting 
macoupin county 

The first drilling in this coimty of which but little is now known, was 
done about 1867 by St. Louis capital. One well was put down without 
striking oil. No further efforts were made until 1909, when the Impromptu 
Exploration Company opened a small gas field three miles southwest of 
Carlinville. Up to date, about 35 wells have been drilled within a radius of 
five miles from this town, and of these, six produced gas which was carried to 
town through a four-inch main, and was sufficient for illuminating purposes in 
Carlinville for two or three years. The wells have since been abandoned. 

At the present time five oil-producing wells are located in section 8, T. 
9 N., R. 7 W. Three of the wells are on the McClure farm in the SW. 1/4 
NE. 1/4 and are owned by the Brushy Mound Oil Company. They produce 
about 10 barrels a day. The other two wells are operated in the SE. 1/4 
NW. 1/4 by the Impromptu Exploration Company, and produce about 30 
barrels a day. The Ohio Oil Company has recently opened a new oil pool 
near Carlinville and has completed two good wells on the A. Braun farm, 
sec. 20, T. 10 N., R. 7 W. One of the wells is credited with 100 barrels initial 
production. 

The oil and gas from both parts of the Carlinville field comes from a 
chocolate-colored sandstone about 360 to 400 feet deep or about 360 feet 
above sea level. The sand lies near the base of the "Coal Measures", and is 
believed to be the Pottsville formation. Directly imderlying it is the massive 
St. Louis or "Big" limestone. 

The gas of this region is of good quality, and is similar to the gas of 
Greenville and Jacksonville. It is almost odorless and colorless, and bums 
with a hot, blue flame. The oil resembles that of the old Litchfield pool and 
the Dimcanville heavy oil of Crawford Cotmty. 

It is a dark brown and semi-viscous, and has specific gravity of 28.6° B. 
The production of oil is profitable because of its shallow depth. 
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MONTGOMERY COUNTY 

Since the early drilling in the Litchfield area, little prospecting has been 
done in Montgomery County. In 1883 a local company drilled near Irving 
in the NW. 1/4 NE. 1/4 sec. 21, T. 9 N., R. 3 W. The well was 683 
feet deep and was not a complete test for the locality. A light showing 
of oil was reported between depths of 534 to 549 feet, but the well 
was abandoned. In 1906 and 1907 three shallow wells were drilled in sec- 
tions 4, 21, and 36, T. 9 N., R. 5 W. Small amoimts of oil and gas were re- 
ported between depths of 600 and 700 feet. In September 1909, a deep well 
was drilled on the Flitz farm in section 24, T. 8 N., R. 5 W., by the Producers 
Oil Company, but the well was dry and the territory abandoned. About the 
same time a lOOO-foot well was drilled near Coffeen by a Hillsboro company. 
This well was also barren and no record was kept. The latest prospecting 
was done near Nokomis in 1912, but was imsuccessful. 

Early In 1913. Mr. Prank H. Brown of Hillsboro called the attention 
of the Survey to the peculiar phenomenon of a kerosene spring lying in the 
SW. 1/4 sec. 36, T. 9 N., R. 5 W. This spring issues near the contact of 
the drift and the underlying "Coal Measures" rocks in the side of a small hill 
bordering the valley of a small stream. According to report, the spring has 
been flowing at least eight years and furnishes a daily yield of several gallons 
of almost pure, clear kerosene, which by careful dipping can be separated 
from the water. The vegetation and earth around the spring are somewhat 
saturated with oil. 

A sample of the kerosene secured from Mr. Brown was recently analyzed 
by the State Geological Survey.^ The analysis shows 16 per cent distilled 
light oils below 150° C, 83 per cent oils from 150° to 160°, and 1 percent resi- 
due. This indicates that the material is chiefly kerosene containing a small 
amoimt of gasoline, and is not unlike the refined product. 

The spring is undoubtedly natural, but it is difficult to accoimt for the 
character of the product. Probably the kerosene is filtered from crude pe- 
troleimi during its passage through shales of varying porosity and fineness. 
The rocks in this region have been disttirbed by slight folding, and it is likely 
that fractures and crevices permit migration of the oil. 

BOND COUNTY 

Prospecting in Bond Coimty has been recently active. The chief area 
of development and of most successful results lies about one mile south of 
Greenville, the county seat, where early in 1910 the Summerfield Gas Company 
completed several gas wells to depths between 950 and 1000 feet. The wells 
yielded from 1,250,000 to 2,000,000 cubic feet of gas daily, and are still pro- 
ducing, but in lesser amoimts. In 1910, several deep wells were drilled be- 
tween Pocahontas and Sorento, chiefly by the Producers Oil Company. The 
wells averaged 2000 feet deep, and two of them produced about ten barrels 
of oil from the top of the "Trenton" limestone. The yield of oil at so great 
a depth was not sufficient to warrant extensive search. Other deep wells have 
been placed near Stubblefield, Mulberry Grove, Smithboro, and Tamalco. 

' J. M. Lindgren, Chemist. 
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GENERAL RELATIONS OF ILLINOIS GEOLOGY TO OIL AND GAS 

Stratigraphy 
central and southern illinois sections 

Ih order that the reader may have a general view of the oil and gas con- 
ditions of the State, a brief review of its geology is presented. The accom- 
panying sections for central and southern Illinois indicate the order and char- 
acter of the strata, and show that the formations which yield oil and gas, are 
chiefly in the Carboniferous system. The reader may obtain a good idea 
of the distribution of the formations by referring to the geologic map of 
Illinois.^ The formations in the following tables, as a rule, have their thickest 
development along the axis of the basin and are thinnest towards the west 
margin. The thicknesses indicated refer only to areas underlain by the re- 
spective formations, as shown by the geological map. The Survey invites 
inquiries regarding underground conditions at any specific locality where 
drilling is contemplated. 

CENTRAL ILLINOIS SECTION 

For the region south of Rock Island, LaSalle, and Kankakee, and north of a line from 
the Missouri River to Marshall in Clark County. 

'McLeansboro formation: Shales, sandstones, thin limestones, and 
coals. Rocks between top of Herrin (No. 6) coal and bed rock. Thick- 
ness 125 to 750 feet. 

Carbondale formation: Coals, shales, and sandstones. Rocks between 
the base of the Murphy sboro (No. 2) coal and the top of the Herrin 
coal. Thickness 50 to 250 feet. Contains shallow oil sands of Clark 
County. 

Pottsville formation: Sandstones, thin shales, and coals. Thickness 
20 to 275 feet. Carlinville oil sand, Macoupin County j position not 
certain; oil sand of Litchfield; oil and gas sand of Jacksonville. 

Unconformity. 

' Chester group: Irregular thickness of sandstone, shale, and limestone, 
recognized in a few borings; generally absent in this territory. Present 
in vicinity of Decatur, Taylorville, Pana, and Shelbyville. Thickness 
to 100 feet. 

Unconformity. 

St. Genevieve limestone and Meramec group: (Ste. Genevieve, St. 
LfOuis, and Salem) : Limestone, non-n!lagnesian, partly cherty, and 
partly oolitic. Thickness 225 to 400 feet. 

Osage group: (Warsaw, Keokuk, and Burlington): Shales and lime- 
stone, the latter often cherty. Thickness 125 to 350 feet. Crude 
petroleum in geodes near top of the Keokuk. 

Kmderhook group: Shales, limestones, and sandstones. Thickness 
65 to 150 feet. 

Unconformity. 

f Upper Devonian group: Shale. Thickness 40 to 135 feet. 
\ Hamilton: Limestones. Thickness 15 to 75 feet. 

Unconformity. 



Pennsylvanian 



Mississippian 



Devonian. 



* A copy of this map on heavy paper will be sent on receipt of 15 cents in stamps to coyer 
cost ana mailing. A similar copy, mounted on cloth and sticks, will be sent if in addition 
to 16 cents postage you will enclose money order for 29 cents payable to A. J. Nystrom 
and Co. of Chicago. Remittances should be sent to the Director of the State Geological 
Survey, Urbana, Illinois. 
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Silurian. 



Ordovidan. 



Cambrian. 



(Niagara group: Dolomitic limestone. Thickness 50 to 170 feet. Gas 
and heavy oil near PiUsfield, Pike County; and oil seepage in Calhoun 
County. 

' Maquoketa group, Alexandrian in Calhoun Cotmty: Shales. Thickness 

40 to 200 feet. 
Unconformity. 
Kimmswick-Flattin (Trenton): Dolomite. Thickness 300 to 400 feet. 

Oil, see page in. Calhoun County. 
St. Peter: &mdstone. Thickness 145 to 225 feet recorded. 
Lower Magnesian: Dolomitic limestone with occasional thin beds of 

sandstone. Penetrated to 700 feet in borings. 

Potsdam: Sandstone. 950 feet known only from well boring. 



Quaternary. 



Tertiary. 



Pennsylvanian 



SOUTHERN ILLINOIS SBCTION 

For the area lying south of a line drawn eastward from the mouth of the Missouri river 
to Marshall, Illinois, and the State line. 

' Glacial till, sand, and gravel; loess and alluvium. Present as surface 
rocks everywhere except in northwest and extreme south. Thickness 
, 30 to 225+ feet. 

Lafayette, LaGrange, and Porter's Creek. Clays, sand, gravel, and fer- 
ruginous conglomerate. Pound only in extreme south. Thickness 
250 feet. 

Cretaceous. . > * / Ripley: Clay and sand. Pound only in extreme south. Thickness 25 

\ to 200(?) feet. 

' McLeansboro formation: Shales, sandstones, thin limestones, and coals. 
Rocks between top of Herrin (No. 6) coal, and bed rock. Thickness 
300 to 10,000 feet. Contains the oil and gas sands of theWestfield, Siggins, 
and Casey pools. 

Carbondale formation: Coals, shales, and sandstones. Rocks between 
the base of Murphysboro (No. 2) coal and the top of the Herrin coal. 
Thickness about 3/5 feet. Lower ''pay" in Johnson Township pool, 
Clark County; probably the shallow oil sand near Centralia, Marion 
County. 

Pottsville formation: Sandstone, some thin shales, and coals. Remain- 
ing rocks from Murphysboro coal down. Thickness 300 to 873 feet. 
Includes the Buchanan sand (base), and Bridgeport sand (top), Lawrence 
County; Robinson sand (top), Crawford County; probably the Princeton, 
Ind., oil sand. 

Unconformity. 

' Chester group: 

Sandstones, shale, and limestones; usually six limestones with 
three well-defined beds (non-cherty) and generally with red shale at 
the base. Thickness 770 feet. *'Gas," Kirkwood, and Tracey sands, 
Lawrence County; AUendaU sand, Wabash County; gas sand, Vincennes, 
Ind.; Sparta sand, Randolph County; Stein and Benoist sands, Marion 
County (the latter is the equiuUent of the Kirkwood sand); Lindley gas 
sand. Bond County, Carlyle sand, Clinton County, and the Oakland City 
sand. Pike County, Ind. 
Cypress sandstone: Massive, coarse-grained; fairly regular in a 
thickness of 35 to 150 feet in southwestern niinois; very irregular 
and probably very thin in southeastern Illinois; not present in the 
oil fields of Lawrence County. 
Unconformity. 
Ste. Genevieve and Meramec group. 

St. Genevieve. Limestone, mostly oolitic and very cross bedded. Thick- 
ness 80 to 100 feet. McClosky sand, Lawrence County. 
Unconformity. 

St. Louis and Salem (Spergen) : Limestone, dense becoming oolitic in 
lower division. Thiclmess 320 feet. Show of oil reported at base in the 
Lawrence County pool near Bridgeport. 
Osage group (Warsaw, Keokuk, and Burlington): Shale above and 

coarse-grained limestone with diert below. Thickness 440 feet. 
Kinderhook group: Shale and ^laly limestone, red. Thickness 60 feet. 



Mississippian 



Devonian. 



Oidovidan. 
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Upper Devonian (Sweetland Creek): Shale. Thickness 50 to 60 feet. 
Hamilton: Limestone. Thickness about 100 feet. 
Onondaga (Grand Tower): Limestone. Thickness 155 feet. 
Oriskany (Clear Creek) : Chert and limestone. Thickness 200 to 240 ft. 
^ Helderberg (New Scotland) : Limestone. Thickness 165 feet 

Silurian f Alexandrian (Sexton Creek, Edgewood, and Girardeau): Limestone, 

\ some shale. Thickness 116 feet. 

' Maquoketa group: Orchard Creek, shale; Thebes sandstone; and Fern- 
vale limestone. Thickness about 100 feet. 

Kimmswick-Plattin (Trenton): Non-dolomitic limestone. Thickness 
510 feet recorded. Produces smaU amounts of oil in Clark and Bond 
counties, 

St. Peter: Sandstone. 120 feet recorded. 

Lower Magnesian. Mostly dolomitic limestone with occasional thin lay- 
ers of sand and shale. 545 feet recorded. 

QUARTBRNARY SYSTEM 

The geological formations of Illinois include several thousand feet of hard 
rocks which are generally covered by a mantle of loose surfidal materials, 
including alluvium, loess, and glacial drift. The loose materials vary in thick- 
ness from almost nothing to 250 feet or more. Locally they contain gas, but 
the pressure is usually slight, and the life of the individual wells is short. It 
is possible that these wells represent leakage from lower reservoirs, but a 
sufficient and more probable explanation is believed to be the decay of woody 
material buried in the drift itself. 

CARBONIFEROUS SYSTEM 
PENNSYLVANIAN SERIES 

General characteristics, — ^The most extensive rocks in lUinois are the 
Pennsylvanian ("Coal Measures") series of the Carboniferous S3rstem, charac- 
terized by coals interbedded with shales, thin limestones and sands. They 
occupy 42,000 square miles in the heart of the State, and spread out into 
western Indiana and Kentucky. They are thickest in the south-central 
counties along the axis of the Illinois basin, and in Wayne and Hamilton 
counties measure at least 2000 feet. From this region they become thinner 
as the formations rise toward the borders of the State. 

The series is divided into three parts, which in descending order are spe- 
cifically known as McLeansboro, Carbondale, and Pottsville formations. 

McLeansboro formation, — ^The McLeansboro formation, which is chiefly 
shale and minor amounts of sandstone, limestone and coal, includes all of the 
consolidated rocks down to the top of the Herrin (No. 6) coal. It takes its 
name from McLeansboro, Hamilton County, where deep borings reveal a 
thickness of at least 1000 feet. The shallow oil sands of Clark, Cumberland, 
Coles, Edgar, and Lawrence Coimties lie in this formation. 

Carbondale formation, — The Carbondale formation includes all the beds 
from the top of the Herrin coal (No. 6) to the base of the Murphysboro 
(No. 2) coal. The major part of this division, like the McLeansboro, consists 
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of shale, but the basal portion contains micaceous sandstone. The type area 
of the Carbondale lies near the town of that name, where these strata are well 
exposed. Unlike the tmderlying Pottsville, it has a very uniform thickness, 
averaging from 250 to 300 feet over western Illinois. 

Pottsville formation. — ^The PottsviUe formation consists of the beds be- 
tween the base of the Murphysboro (No. 2) coal and the Mississippian strata. 
It is composed chiefly of massive sandstones merging into sandy shales in 
the upper part and commonly containing beds of shale and only thin coals. 
The formation rests uncomformably upon the tmderlying Mississippian 
strata, and, therefore, is variable in thickness and distribution. The sand- 
stones range from fine-grained beds to typical conglomerate. In many 
localities they are lenticular, and are so interbedded with shales as to be 
practically impervious. 

The Pottsville formation reaches a maximum known thickness of 873 feet 
near New Haven, Illinois. In the main oil fields it averages about 480 feet, 
and in the Carlyle field about 160 feet. 

To the Pottsville belong the oil and gas sands of Robinson, Bridgeport, 
and Buchanan sands of Crawford and Lawrence counties, and the Carlinville 
and Litchfield sands of Macoupin and Montgomery coimties. Outside of the 
main Illinois oil fields these are the only known areas in which this formation 
produces oil in the State. 

MISSISSIPPIAN SERIES 

General statement. — The Mississippian series of the Carboniferous system 
underlies the Pennsylvanian and contains the richest oil sands of the State. 
The beds outcrop arotmd the southern and southwestern borders of the State 
and are thickest in the southern area, but thin out to the north and north- 
west. 

Chester group. — The upper portion of the Mississippian rocks above the 
massive St. Genevieve and St. Louis limestones is known as the Chester 
group and is characterized by a succession of limestones,, sandstones, and 
variegated shales, the most conspicuous of which are the red beds. The 
lower division is a typical sandstone formation called the Cypress (Brewer- 
ville). 

In this group belong the "Gas", Kirkwood, and Tracy sands of Lawrence 
County, the Allendale sand of Wabash County, the Lindley gas sand of Bond 
County, the Carlyle sand of Clinton County, the Benoist sand of Marion 
County, and the Sparta sand of Randolph County. Outside of Illinois the 
Oakland City sand of Pike County, Indiana is of Chester age. 

Ste. Genevieve, Meramec, and Osage groups. — ^The Ste. Genevieve, 
Meramec and Osage groups, locally known as the "Big lime,*' are 
dominantly limestones containing some shaly limestones or highly cal- 
careous shales in the lower half. In the southern part of the State they 
can be readily separated by their fossils into the massive "Big lime" or Ste. 
Genevieve and Meramec groups including the Ste. Genevieve, St. Louis, and 
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Salem limestones, and the Osage group including the impure, shaly Keokuk 
limestone above and the coarse, crinoidal, and cherty Burlington limestone 
below. The groups are separated by an unconformity. 

The Ste. Genevieve limestone, underljdng the Chester group and over- 
lying the St. Louis limestone, is conspicuously soft, white, and oolitic, con- 
taining occasional layers of calcareous shale and small amounts of flint or 
chert. It merges so gradually into the St. Louis that it can be distinguished 
from the latter only by absence of oolites and the difference in hardness and 
color. The Ste. Genevieve, represented by the "McClosky sand," is the 
most prolific oil-producing bed of the main fields in southeastern Illinois. No 
show of oil in the "Big lime** corresponding to the Ste. Genevieve has been 
reported in this region. 

The St. Louis limestone is a hard, gray, or bluie, commonly fine-grained, 
and cherty limestone having a thickness of about 200 feet. This horizon is 
the source of highly mineralized, ill-smelling water. 

The Salem limestone is distinguished by its partially oolitic and, in places, 
very fossiliferous character. Below the top of the St. Louis limestone the 
Meramec and Osage groups are not known to be oil producing. 

Kinderhook group, — ^The ICinderhook group, composed chiefly of shale, 
constitutes the basal strata of the Mississippian. It is persistent over most 
of the central and southern divisions of the State and is closely associated with 
the tmderlying Devonian shale beds. 

DEVONIAN SYSTEM 

The Devonian beds underlie the Mississippian strata and are characterized 
by Upper Devonian black shales, the lower and older beds of the Devonian 
being absent over most of the State except, perhaps, in the extreme southern 
part. The Upper Devonian shales are closely associated with the overlying 
Kinderhook shales and for this reason are difficult to differentiate in deep 
well records. 

SILURIAN SYSTEM 

Where exposed in Indiana and southern Illinois, the Silurian strata under- 
lie the Devonian beds and overlie the Maquoketa (Richmond) of the Ordo- 
vician system. They consist, for the most part, of more or less dolomitized 
limestones of the Niagaran series, and locally contain disseminations of 
heavy oil. 

In western and southern Illinois the Silurian is represented only by a lower 
division known as the Alexandrian. It is conmionly a brown limestone be- 
low, and light gray above, and locally becomes dolomitic. Near Pittsfield, 
Pike County, these beds produce small amounts of gas, and near New Hart- 
ford a heavy thick oil is reported, but as yet it has not a commercially oil- 
bearing formation. The Silurian strata, where studied, are productive of 
oil in Ohio County, Ky., and probably at Terre Haute, Ind. 
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ORDOVICIAN SYSTEM 

The Ordovidan system includes the Maquoketa (Richmond) shales, 
which in the northern counties are rich in desseminated oil. the Kimmswiok- 
Plattin (Trenton) limestone, St. Peter sandstone, and Lower Magnesian lime- 
stone. 

To the oil operator the "Trenton" limestone is probably the most im- 
portant formation beneath the Carboniferous rocks, because it has been widely 
productive of oil in northern Ohio and Indiana, and to a slight degree in the 
northern part of Clark County and in Bond County, Illinois. It is dolo- 
mitic limestone in both localities. The Trenton has been recommended 
for testing along the La Salle anticline north of the main fields in Douglas and 
Champaign counties. 

CAMBRIAN SYSTEM 

The oldest formations explored in Illinois are the Cambrian beds. They 
are revealed only by the deepest borings and are found to consist principally 
of sandstones and sandy limestones. So far as is known, about 100 feet have 
been identified. 

Structure 

The "lay" of the strata, which may be flat, folded, or depressed, constitutes 
their ** structure" Where the rock layers are exposed in lUinois they appear 
to be flat lying or horizontal, but, in reality, detailed study of large areas 
reveals a gentle dip over most of the State. 

The rocks of Illinois form a spoon-shaped basin whose long axis extends 
from the north line of Stephenson County past La Salle and Lovington, and 
continues to the southwest county of Indiana. The deepest part of the basin 
lies in the vicinity of Wayne, Hamilton, Edwards, and White Cotmties, where 
the rocks are comparatively flat. Towards this basin, with local exceptions, 
all the rocks of Illinois and western Indiana dip gently. 

The sides of the "spoon" show some minor longitudinal folds. The most 
notable of these is the La Salle anticline, which runs from Preeport to a point 
just east of La Salle, and continues in a southeasterly direction through the 
oil fields and into Indiana. The beds dip gently eastward from western Illi- 
nois to the Duquoin anticline except where interrupted by minor terraces 
and domes. From the top of the anticline they dip much more rapidly to the 
axis of the basin and then rise eastward to the La Salle anticline, decline 
gently, and rise again into Indiana. In the southern counties the dip of the 
strata into the basin is as great as 100 feet or more to the mile. 

The anticlines and other minor irregularities influence the accumtdation 
of oil and gas, as explained in a previous publication,* and therefore, are of 
special economic importance. 

>6latchley, Raymond S., Oil fields of Crawford and Lawrence counties: Bull. Illi- 
nois State Geol. Survey. No. 22, pp. 22 to 24, 1913. 
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I 

Since they become weaker toward northern Illinois, and, moreover, since 
the chief Pennsylvanian and Mississippian oil sands are commonly absent, 
that part of the State is not so promising for the accumulation of oil as are 
the southern and western cotmties. Oil, if present, must be found in the older 
formations. 

GEOLOGY OP BOND, MACOUPIN, AND MONTGOMERY COUNTIES 

General Statement 

. The explored rocks of Bond, Macoupin, and Montgomery cotmties lie 
in the Carboniferous, Devonian, Silurian, and Ordovician systems, and com- 
prise a total thickness of about 2800 feet. These major divisions are 
overlain by varying thicknesses of drift and alluviimi. 

Columnar Section 

The coliminar section, Plate I, is compiled from logs which are plotted in 
a general north to south direction through Morgan, Montgomery, Fayette, 
Bond, and Clinton counties. Although the upper surface of the widespread St. 
Louis limestone ("Big lime") marks an extensive unconformity, it is used as 
the reference horizon through the columnar section, because the physical 
characteristics of this limestone are so commonly known to all prospectors. 

The records are plotted with respect to this line, regardless of the elevation 
of the several wells. The section is made up of the following records, which 
correspond by number to those printed on Plate I. Their elevations were 
accurately determined by spirit level. 

Well Records 
No. 1 

Company — ^Jacksonville city well. 
Location— Jacksonville, T. 15 N.. R. 10 W. 

(Interpreted by T. E. Savage and R. S. Blatchley.) 

THICKNESS DEPTH 

Feet Feet 

Quaternary system 
Recent 

Clay and soil 15 15 

Sand and gravel 3 18 

Carboniferous system — 
Pennsylvanian series — 

Shale, black and blue 62 80 

Gravel, coarse (full of gas) 2 82 

Shale, bluish gray 58 140 

Coal 3 143 

Fire clay 5 148 

Shale, mixed yellow and blue. . .' 62 210 

Mississippian series — 
Osaee and Meramec ("Big" lime) groups — 

Lmiestone 122 332 

Shale, lime, black 35 367 

Shale, black 48 415 

Limestone 45 460 

Limestone, full of magnesia, iron, oxide and sand 170 630 

Limestone shells 5 635 
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THICKNESS DEPTH 

Feet Feet 
Kinderhook shale — 

Shale, black 125 760 

Shale, brown 70 830 

Shale, blue 17 847 

Devonian and Silurian systems — 
UpFjer Devonian, and Alexandrian — 

Limestone shells 5 852 

Limestone, mixed with sand 138 990 

Ordovidan sjrstem — 

Maquoketa shale — 

Shale 190 1,180 

Kimmswick-PIattin (Trenton) — 

Limestone, light to brown 360 1 , 540 

St. Peter sandstone — 

Sandstone, gray 297 1 ,837 

Lower Magnesian formations — 

Shale, cave 38 1 ,875 

Limestone, white 50 1 , 925 

Limestone, shelly, cave 15 1 ,940 

Limestone 140 2,080 

Cambrian (?) system — 
Potsdam (?) sandstone — 

Sandstone 170 2,250 

Limestone, sandy 778 3 , 028 



No. 2 



Operators — Producers Oil Company. 

Farm and well — M. Flitz, No. 1. 

Location— N. E. J N. W. J sec. 24, T. 8 N., R. 5 W. 

Elevation — 571 feet. 

(Interpreted by T. E. Savage and R. S. Blatchley.) 

THICKNESS 

Feet 
Quartemary system — 
Recent — 
Surface Materials 60 

Carboniferous system — 
Pennsylvanian series — 

McLeansboro and Carbondale formations — 

Limestone 20 

Shale 250 

Limestone 15 

Slate 185 

Limestone 6 

Slate 54 

Coal 7 

Slate 128 

Pottsville formation — 

Sand (water, 730 feet) 15 

Mississippian scries — 

Osa^e and Meramec ("Big line") group — 

Limestone 285 

Sand 15 

Limestone 125 

Sand (?) 105 

Kinderhook and upper Devonian (?) shales — 

Slate 348 

Silurian system — 

SX Alexandrian limestone — 

Limestone 24 



DEPTH 

Feet 



60 



80 
330 
345 
530 
536 
590 
597 
725 

740 



1,025 
1.040 
1,165 
1,270 

1,618 



1,642 
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THICKNESS 

Feet 



Ordovidan system — 

Maquoketa shales — 

Slate 73 

Limestone 12 

Slate 35 

Kimmswick-Plattin (Trenton)) 

Limestone 48 

Sand (water, 1,825 feet) 35 

Limestone 415 

Slate 195 

Limestone 115 

St. Peter sandstone — 

Sandstone (water, 2 ,640 feet) 115 

Lower Magnesium formations — 

Limestone 85 



Well completed September 30, 1909 



Casing 



16 in.. 
12iin. 
10 in.. 

8 in.. 

6{in. 



FEET 
60 

543 

765 

1,260 

2,005 



DEPTH 

Feet 



1,715 
1,727 
1,762 

1,810 
1,845 
2,260 
2,455 
2,570 

2,685 

2,770 



No. 3 

Operators — Producers CHI Company. 

Farm and well — ^Hansen No. 1. 

Location— N. E. J N. W. I Sec. 22, T. 9 N., R. 1 W. 

Elevation — 651 feet. 

(Interpreted by R. S. Blatchley.) 

THICKNESS DEPTH 

>j Feet Feet 
^Quaternary system — 
' Recent — 

Hardpan and gravel 93 93 

Carboniferous system — 
Pennsylvanian series — 

McLeansboro formation — 

Limestone, white 20 113 

Shale, chocolate colored 167 280 

Sand, brown (salt water) 35 315 

Shale, white 16 331 

Limestone, white 15 346 

Coal 6 352 

Shale and limestone shells, white 313 665 

Carbondale formation — 

Coal(No.6?) 6 671 

Shale and limestone shells, white 175 846 

Limestone, white 10 856 

Coal 5 861 

Shale, blue 90 951 

Limestone, gray 10 961 

Coal 6 967 

Shale, white 19 986 

Pottsville formation — 

Sand, white (salt water and light show of oil on top) 54 1 , 040 

Shale, blue 20 1 ,060 

Sand, white (light show of oil on top) 10 1 ,070 

Coal(?) 5 1,075 

Sand, white (hole full of water) 45 1,120 

Shale, blue 20 1,140 

Sand, white (salt water) 30 1,170 

Shale, blue, muddy 70 1,240 
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THICKNESS 

Mississippian series — Peti 

Chester group — 

Limestone, white 35 

Shale, blue 10 

Limestone, blue 8 

Shale, blue, muddy 93 

Shale, red, muddy 15 

Limestone, white 8 

Sandstone, white (salt water) 35 

Shale, blue, muddy 54 

Limestone, white 10 

Cypress sandstone — 

Sand, white (salt water) 117 

Shale, blue-pencil cave 5 

Osa^e and Meramec ("Big lime") group — 

Lunestone (salt water, 1,670 feet) 545 

Kinderhook and Upper Devonian (?) shales — 

Shale, blue, muddy 40 

Sand, brown 10 

Shale, brown, sandy 345 

Sand, white, muddy 50 

Shale, blue, muddy 11 

Silurian system — 
Alexandrian limestone — 

Limestone, blue, hard, shaly 30 

Limestone, brown, sugar 15 

Sand, white (gas came through 2,600 feet of water) 10 

Ordovician system — 
Maquoketa shales — 

Shale, hard, black 29 

Shale, brown 70 

Shale, hard, black 20 

Kimmswick-Plattin (Trenton) 20 



DEPTH 

Feei 

1,275 
1,285 
1,293 
1,386 
1,401 
1,409 
1,444 
1,498 
1,508 

1,625 
1,630 

2,175 

2,215 
2,225 
2,570 
2,620 
26,031 



2,661 
2,676 
2,686 



2,715 
2,785 
2,805 
2,825 



No. 4 

Operators — Producers Oil Company. 

Farm and well — J. H. Flog No. 1. 

Location— S. W. i N. E. i Sec. 4, T. 5 N., R. 4 W. 

Elevation — 500 feet. 

(Interpreted by R. S. Blatchley.) 

THICKNESS 

Quaternary and Carboniferous systems — Feei 
Fennsylvanian series and Recent and McLeansboro formations — 

Shale and shells 396 

Carbondale and Fottsville formations — 

Coal (No. 6) 6 

Slate 334 

Sand 30 

Slate 28 

Mississippian series — 
Chester group — 

Red rock 12 

Sand 59 

Limestone 10 

Red rock 12 

Sandstone (water) 8 

Slate 5 

Osage and Meramec ("Big lime") groups — 

Limestone 300 

Sandstone (water) 65 

Limestone 85 

Slate 50 

Sand 10 

Slate 150 

Limestone 50 



DEPTH 

Ftet 

396 

402 
736 
766 
794 



806 
865 
875 
887 
895 
900 

1,200 
1,265 
1,350 
1,400 
1,410 
1,560 
1,610 
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THICKNESS 

Feet 



Kinderhook ax^d Upper Devonian (?) shales — 

Slate 238 

Silurian system — 

Alexandrian limestone — 

Limestone 32 

Ordovidan system — 
Maquoketa shales — 

Slate 85 

Kimmswick-Plattin (Trenton) — 

Limestone 23 

Sand (salt water, 1,994 feet) 12 

Limestone 19 

Well completed January 20, 1911. 

Casing feet 

16 in 54.5 

13 in.. 405 

lOin 865 

8Jin 912 

6f in 1,396 



DEPTH 

Feet 
1,848 

1,880 

1,965 

1,988 
2,000 
2,019 



No. 5 

Operators — Producers Oil Comoany. 
Farm and well — ^A. PhiUipson, No. 1. 
Location— S. E. J S. W. J Sec. 4, T. 5 N., R. 4 W. 
Elevation — 455 feet. 

(Interpreted by R. S. Blatchley.) 



THICKNESS 



Quaternary system — Feet 
Recent — 

Shale 125 

Carboniferous system — 
Pennsylvanian series — 

McLeansboro formations — 

Limestone 25 

Shale 10 

Sand 140 

Shale 30 

Slate, blue 10 

Limestone 15 

Shale 25 

Limestone 10 

Carbondale formations — 

Coal (No. 6) 8 

Pire clay 22 

Shale and slate 110 

Limestone 20 

Shale 50 

PottsviUe formation — 

Sandstone 215 

Mississippian series — 

Chester group — 

Slate 10 

Sand 15 

Red rock 10 

Sand 20 

Slate, blue 5 

Red Rock 15 

Sand 15 

Osa^e and Meramec ("Big lime") group — 

Lunestone 520 

Slate 200 

Limestone 40 



DEPTH 

Feet 
125 



150 
160 
300 
330 
340 
355 
380 
390 

398 
420 
530 
550 
600 

815 



825 
840 
850 
870 
875 
890 
905 

1,425 
1,625 
1,665 
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THICKNESS 

Feet 



Kinderhook and Upper Devonian (?) shales — 

Slate, brown 30 

Slate 205 

Silurian system — 
Alexandrian limestone — 

Limestone 25 

Ordovidan system — 
Maquoketa shales — 

Shale 20 

Slate, blue 5 

Slate : 20 

Shale, blue 18 

Kimmswick-Plattin (Trenton) — 

Sand and limestone 27 

Sand (water and show of oil) 10 

Limestone 32 

Well completed January 17, 1911 

Casing feet 

12Jin 420 

10 in 815 

8Jin 905 

6f in 1,425 



No. 6 

Operators — Producers Oil Company. 

Farm and well — Sam Brown No. 2. 

Location— S. E. J N. E. } N. W. \ Sec. 9, T. 5 N., R. 4 W. 

Elevation— 465 feet. 

(Interpreted by R. S. Blatchley.) 



Quaternary system — 
Recent — 

Mud 

Gravel 

Sandstone 

Shale 

Carbonif erotis system — 
Pennsvlvanian series — 
McLeansboro formation — 

Limestone 

Shale, blue 

Sand (water) 

Shale 

Red Rock 

Limestone 

Shale, blue, mud 

Coal 

Shale, blue, mud 

Limestone 

Carbondale formation — 

Coal (No. 6) 

Shale, blue, mud 

Shale 

Slate 

Shale 

Pottsville formation — 

Sand (water) 

Slate 

Sand 



DEPTE 

reel 

1,695 
1,900 



1,925 



1,945 
1,950 
1,970 
1,988 

2,015 
2,025 
2,057 



THICKNESS 


DEPTH 


Feet 


Feel 


20 


20 


10 


30 


15 


45 


5 


50 


10 


60 


155 


215 


65 


280 


10 


290 


30 


320 


5 


325 


15 


340 


2 


342 


8 


350 


20 


370 


10 


380 


40 


420 


55 


475 


140 


615 


30 


645 


85 


730 


20 


750 


10 


760 
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THICKNESS 

Feet 



Mississippian series — 

Chester group — 

Limestone 20 

Shale 25 

Red rock T 25 

Sand (water) 75 

Osa^e and Maramec C'Big lime") groups — 

Lmiestone 515 

Shale 80 

Limestone 10 

Shale 75 

Limestone 75 

Kinderhook and Upper Devonian (?) shales — 

Shale 20 

Silurian system — 

Alexandrian limestone — 

Limestone 25 

Ordovidan system — 

Maquoketa shale — 

Shale 20 

Shale, brown 15 

Shale 30 

Shale, brown 30 

Kimmswidc-Plattin (Trenton) — 

Sand, oil 13 

Shale 2 

Limestone 20 

Sand (water) 9 

Well completed March 24, 1911 

Casing feet 

12Jin 380 

10 in 730 

8iin 920 



DEPTH 

Feet 



780 
805 
830 
905 

1,420 
1,500 
1,510 
1,585 
1,660 

1,870 



1,895 



1,915 
1,930 
1,960 
1,990 

2,003 
2,005 
2,025 
2,034 



No. 7 



Operators — Producers Oil Company. 

Farm and well— M. J. Wall, No. 1. 

Location— S. W. J N. E. J Sec. 16, T. 5 N., R. 4 W. 

Elevation — 530 feet. 

(Interpreted by R. 8. Blatchley.) 

THICKNESS 

Feet 
Quaternary system — 
Recent — 

Clay 89 

Mud, blue 41 

Carboniferous sjrstem — 
Pennwlvanian series — 

McLeansboro formation — 

Limestone 10 

Slate and blue mud 110 

Sand (hole full of water) 100 

Slate 50 

Mud, blue 35 

Carbondale formation — 

Coal (No. 6) 8 

Slate 47 

Limestone 20 

Shale, blue 105 



DEPTH 

Feet 



89 
130 



140 
250 
350 
400 
435 

443 
490 
510 
615 
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THICKNESS DEPTH 

Feet Feet 

Pottsville formation — 

Sand, eas 19 634 

Shale, black, and mud 34 668 

Sand (show of yellow oil, 2 quarts to 1 bbl. water) 14 682 

Shale, black 8 690 

Sand 20 710 

Shale 20 730 

Sand 10 740 

Shale, black 10 750 

Mud, white 28 778 

Sand, pebbles (} bailer of oil at 778 feet, 4 bailers of water 

second screw at 785 feet) 20 798 

Slate 12 810 

Shale 10 820 

Mississippian series — 

Chester group — 

Red rock, cave 20 840 

Limestone shells 3 843 

Red rock 10 853 

Sand 5 858 

Shale 57 915 

Slate, white 25 940 

Limestone 3 943 

Red rock 17 960 

Sand (hole full of water) 15 975 

Red rock, cave 7 982 

Sand 6 988 

Red rock 10 998 

Limestone 5 1 ,003 

Sand (water) 10 1,013 

Red rock, cave 2 1 , 015 

Sand 10 1 ,025 

Osage and Meramec ("big lime") groups — 

Limestone (hole full of water at 1,040 feet) 480 1505 

Slate 15 1,520 

Limestone 8 1 , 528 

Kinderhook and Upper Devonian (?) shales — 

Slate and shells 490 2,018 

Silurian system — 

Alexandrian limestone — 

Limestone 30 2,048 

Ordovician system — 
Maquoketa shales — 

Slate and shells 70 2, 118 

Kimmswick-Plattin (Trenton) — 

Sand and limestone, hard (no oil) 32 2 , 150 

Limestone 5 2 , 155 

Well completed February 24, 1911 
Casing 

FEET 

16 in 89 

12iin 445 

10 in 980 

8Jin 1,040 

6f in 1,600 



GEOLOGY OP AREA 27 

No. 8 



Operators — Summerfield Gas Company. 
Farm and well — C. J. Lindley, No. 4. 
Location— S. E. J S. E. J Sec. 22, T. 5 N., R. 3 W. 
Elevation — 538 feet. 

(Interpreted by R. S. Blatchley.) 



THICKNESS DEPTH 

Feet Feet 



Quaternary system — 
Recent — 

Soil and day, yellow, soft (water) 90 90 

Sand and gravel, brown, soft (fresh water) 70 160 

Carboniferous system — 
Penn^lvanian series — 

McLeansboro formation — 

Limestone, white, soft 2 162 

S^id, soft 8 170 

Limestone, blue, hard 3 173 

Slate, black, soft (fresh water) 10 183 

Slate, blue, soft 55 238 

Limestone, white, soft (fresh water) 10 248 

Slate, white, soft 50 298 

Sand, white, loose (salt water) 30 328 

Slate, white, soft 25 353 

Slate, blue, soft 30 333 

Red rock 5 jgg 

•Slate, white, soft 10 398 

Mud, yellow, soft 10 408 

Limestone, white, hard 20 428 

Carbondale formation — 

Coal (No. 6) 4 432 

Slate, black, soft 16 448 

Limestone shells, white, hard 15 463 

Sand, white, soft 30 493 

Coal 4 497 

Slate, white, soft 48 545 

Shale, black, soft 15 56O 

Shale, brown, soft 15 575 

Limestone, blue, very hard 8 583 

Coal 3 586 

Pottsvile formation — 

Sand, white, soft (water) 24 610 

Shale, brown, sandy and soft 30 640 

Sand, white, soft 75 715 

Mud, black, soft (hole full of water) 20 735 

Mississippian series — 

Chester group — 

Limestone, blue, hard 4 739 

Slate, white, soft 10 749 

Limestone 10 759 

Slate and limestone shells, white, hard 15 774 

Mud, black, soft 10 784 

Slate, white and pink, soft 24 808 

Red rock 12 820 

Slate, black, soft (water) 5 825 

Slate, white, soft 5 830 

Slate, black, hard 10 840 

Red rock, soft 12 852 

Slate, black, hard 8 860 

Limestone, white, hard 4 864 

Slate, white, soft 8 872 

Limestone, white, hard 22 894 

Slate, blade, cave 20 914 

Limestone, white, hard 2 916 

Red rock, soft 4 920 

Slate, black, hard 12 932 
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Sand (Lindley) (gas at 935 to 940 feet) 

Slate, black, soft 

Sand and limestone, white, hard at bottom 

Slate, white, soft 

Sandy limestone, brown, very hard 

Slate, white, soft 

Red rock, soft 

Slate, black, hard (gas at 1,049 feet) 

Sand, white, hard (gas at 1 ,052 feet) 

No. 9 

Operators — Ohio Oil Company 

Farm and well — C. E. Hoiles, No. 1. 

Location— N. E. i S. E.. S. E. J Sec. 9, T. 5 N., R. 3 W. 

Elevation — 491 feet. 

(Interpreted by R. S. Blatchley.) 



THICKNESS 


D EPTB 


Feet 


Beet 


34 


966 


4 


970 


30 


l,O00 


3 


l,O03 


10 


1,013 


12 


1,025 


15 


1,040 


8 


1,048 


6 * 


1,054 



Quaternary system — 
Recent — 

Soil, dark, soft 

Sand and gravel 

Sand, grey 

Carboniferous system — 
Pennsvlvanian series — 
McLeansboro formations — 

Limestone, blue, hard 

Slate, blue 

Coal , 

Slate, light 

Slate, brown 

Slate, white 

Sand, white 

Shale, blue 

Sand, brown, water 

Mud, vellow 

Mud, black 

Mud, yellow 

Limestone, brown 

Slate, black 

Carbondale formations — 

Coal (No. 6) 

Shale, white 

Coal and black shale 

Slate, white 

Slate, black 

Slate, white 

Limestone shells (water) . . . 

Slate, black 

Slate, white 

Coal 

PottsviUe formation — 

Slate, white 

Sand, brown (water) 

Slate and shells, dark, hard 
Mississippian series — 
Chester group — 

Limestone shell, dark 

Slate, white 

I Limestone, hard, white .... 

Slate, blue 

Red rock 

Slate, white 



THICKNESS 


DEPTH 


Feet 


Feci 


5 


5 


40 


45 


56 


101 


5 


106 


60 


166 


2 


168 


60 


228 


3 


231 


40 


271 


70 


341 


25 


366 


5 


371 


8 


379 


25 


404 


5 


409 


6 


415 


. 5 


420 


4 


424 


20 


444 


8 


452 


81 


533 


10 


543 


43 


585 


3 


588 


10 


598 


32 


630 


61 


636) 


15J 


652 


5 


657 


70 


727 


5 


732 


5 


737 


13 


750 


12 


762 


15 


777 


14 


791 
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Limestone, light, hard 

Red rock 

Slate, white 

Limestone, white, hard (water) 

Slate, white 

Red rock 

Shale, brown 

Sand, white, hard 

Sand (water) 

Slate, blue 

Slate, black 

Limestone, white, hard 

Slate, white 

Slate, pink 

Sand, white, hard 

Sand, white (water, 1,005 feet) 

Slate, blue 

Sand, white, hard (water, 1,045 feet) 

Slate, black, hard 

Osage and Meramec ("Big lime") group — 

Limestone, very hard, stopped in hme 2 

Completed August 1, 1910. 



THICKNESS 


DEPTH 


Feet 


Feet 


10 


801 


12 


813 


10 


823 


15 


838 


32 


870 


5 


875 


5 


880 


5 


885 


20 


905 


30 


935 


20 


955 


10 


965 


10 


975 


10 


985 


5 


990 


50 


1,040 


3 


1,043 


35 


1,078 


2 


1,080 



1,082 



No. 10 

Operators — ^The Ohio Oil Company. 

Farm and well — ^P. L. Smith, No. 1. 

Location— N. E. J S. E. J Sec. 29, T. 5 N., R. 3 W. 

Elevation — 551 feet. 

(Interpreted by R. S. Blatchley.) 

THICKNESS DEPTH 

Feet Feet 
Quaternary system — 
Recent — 

Clay 35 35 

Quicksand and gravel 79 1 14 

Carboniferous system — 
Pennsylvanian series — 

McLeansboro formations — 

Limestone 6 120 

Shale 65 185 

Limestone 6 191 

Shale 109 300 

Sandstone (salt water) 10 • 310 

Sandstone 65 375 

Shale 100 475 

Carbondale formations — 

Coal 2J 477J 

Slate and shells 187J 665 

Pottsville formation — 

Sandstone (salt water) 5 670 

Sandstone 15 685 

Sandstone (salt water) 150 835 

Shale 20 855 

Mississippian series — 

Chester group — 

Limestone 5 860 

Shale 25 885 

Limestone 20 905 

Shale "cave" and red rock 20 925 

Sandstone 25 950 

Shale 10 960 

Limestone 10 970 



X 
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THICKNESS 

Feet 

Red Rock 20 

Sandstone (salt water) 5 

Shale 55 

Sandstone 20 

Shale 10 

Cypress (?) sandstone — 

Sandstone (salt water) 20 

Sandstone 85 

Osa^e and Meramec group ("Big lime") — 

Limestone 135 

Limestone, hard (water) 395 

Limestone, dry 40 

Kinderhook and Upper Devonian (?) shales — 

Slate and shells 460 

Silurian system — 
Alexandrian limestone — 

Limestone, dry 15 

Shale, gummy 5 

Limestone, hard 25 

Ordovidan system — 

Maquoketa shale — 

Shale, dark brown 70 

Kimmswick-Plattin (Trenton) — 

Limestone, hard, dry 61 

Drilled in 1911 

Casing feet 

16 in 126 

12iin 435 

10 in 728 

8} in 1,185 

6tin 1,715 



DEPTH 

Feet 

990 

995 

1,050 

1,070 

1,080 

1,100 
1,185 

1,320 
1,715 
1,755 

2,215 



2,230 
2,235 
2,260 



2,330 
2,391 



No. 11 

Operators — ^The Ohio Oil Company. 

Farm and well — Petermeyer ^fo. 1. 

Location — 7 miles northwest of Carlyle, sec. 17, T. 3 N., R. 3 W. 

Elevation — 469 feet. 

(Interpreted by R. S. Blatchley.) 



Quaternary system — 
Recent — 

Clay 

Gravel, fine, well washed 

Carboniferous system — 
Pennsylvanian series — ^ 
McLeansboro formations — 

Limestone shells 

Slate 

Carbondale and Pottsville formations — 
(Horizon of coal No. 6 at 393 feet) 

Slate 

Sandstone 

Slate 

Sansdtone 

Slate 

Sandstone. 

Mississippian series — 
Chester group — 

Slate 

Slate, broken 

Limestone shells 



thickness 
Feet 


DEPTH 

Feet 


20 
38 


20 
58 


6 
329 


64 
393 


232 
20 
83 
37 
55 
56 


625 
645 
728 
765 
820 
876 


14 

80 , 
2 


890 
970 
972 
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THICKNESS DEPTH 



SandstoneJ 

Slate 

Sandstone 

Slate , 

Osage and Meramec ("Big lime") groups — 

Limestone 

Slate 

Limestone 

Slate and limestone 

Limestone 

Kinderhook shale — 

Slate 

Silurian system — 
AlexaDorian limestoae — 

Limestone , 

Ordovician system — 
Maquoketa shale — 

Shale, pendl cave 

Slate, black 

Kimmswick-Pattin (Trenton) — 

Limestone (salt water) 

WeU completed in October, 19)1 



1,056 
1,200 
1,210 



1,860 
1,960 
2.180 



Stratigraphy 
quaternary system 
The records in Plate I . give an idea of the differences in thickness of the un- 
consolidated rocks. Some records show it to be thin, owing to conditions of 
deposition or of later erosion. According to the records the surficial material 
measures from 18 to 180 feet. It consists chiefly of soft gravels, sand, and 
some shale or "mud," comprising the drift, loess and alluvium. 

CARBONIFEROUS SYSTEM 



The Carboniferous system consists of two series of beds exhibiting a marked 
difference in character. The upper, or Pennsylvanian, series consists chiefly 
of shale, sandstones, thin limestones and occasional beds of coal. The 
lower, or Mississippian, series is cotnposed largely of limestone with some 
shale at the base and of sandstones, limestones and variegated shales in the 
upper part. 

The maximum thickness of the C^boniferous system as shown in No. 3 
record is 2585 feet, and the average for all of the logs of Plate I is 1676 feet. 
In Bond county the average thickness for the deep drilling is 1830 feet, br' '- 
the gas area only about 950 feet is represented. In the Jacksonville 
which exhibits only the lower portion of the Mississippian and 192 feet of 
Pennsylvanian, a thickness of 829 feet is recorded. 



General statement. — The Pennsylvanian strata are completely penetri 
in all the deep wells of the region. They include all the beds from the youi 
drift deposits to the base of the massive sandstone. In Bond, Macou 
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and Montgomery cotinties these formations are thinnest on the west side of 
Macoupin, and attain a maximum thickness of about 1150 feet on the east 
side of the Bond and Montgomery counties. 

McLeansboro formation. — ^The McLeansboro formation, which is chiefly 
shale and minor amounts of sandstone, limestone, and coal, includes all the 
consolidated rocks down to the top of the Herrin coal. The thickness of the 
formation in the columnar section varies from 265 to 361 feet, and the aver- 
age is 310 feet. 

The first characteristic stratum above No. 6 coal is a hard limestone 
averaging between 5 and 10 feet in thickness and containing Fusilina fossils. 
When present, this limestone generally lies next above the coal and forms its 
cap-rock or roof. In many places a few of white or black shale intervene. 
The limestone is absent over some extensive areas. Above this bed, at an 
average interval of 35 to 50 feet above the coal, is a conspicuous red shale, 
which seldom exceeds 15 feet in thickness. Either this shale or the Umestone 
may serve to identify the underl5dng coal, since they are rather persistent 
over the region. A fairly constant bed of coal lies from 150 to 180 feet above 
Coal No. 6, and has been called No. 8. Its thickness varies from 6 to 24 
inches. 

Another prominent feature of the formation is the widespread Carlinville 
limestone, so named because of its exposure near Carlinville, 111. It is a 
bluish gray, compact limestone, which on weathering becomes reddish brown. 
It averages about 7 feet in thickness, and lies from 200 to 300 feet above No. 
6 coal, thus constituting an important key rock of the formation. 

Carbondale formation, — ^The Carbondaie formation includes all of the bed 
from the top of the Herrin (No. 6) coal to the base of the Murphysboro (No. 
2) coal. The major part of the division, like the McLeansboro, consists of 
shale, but the basal portion contains micaceous sandstone. In places thin 
beds of limestone underlie the Herrin coal. 

A bed of sandstone beneath the Herrin coal has produced small amounts 
of oil near Centralia but is not known to bear oil elsewhere. This sand has not 
been recognized in the deep wells of this region. The coal itself is a very im- 
portant key rock for drillers. 

Pottsville formation. — ^The Pottsville formation consists of beds between 
the base of the Murphysboro (No. 2.) coal and the Mississippian strata. 
It is composed chiefly of massive sandstone merging into sandy shales in the 
upper part, and commonly containing beds of shale and only thin coals. 

The Pottsville commonly lacks conspicuous limestone strata and thus 
differs distinctly from the underlying Mississippian beds. In the interpre- 
tation of the well records it is, therefore, arbitrarily assumed to extend down- 
ward to the first prominent limestone, although some sandstone or shale of 
Mississippian age may thus be included. If No. 2 coal is absent, the top of 
the Pottsville is difficult to identify in drill records, and is arbitrarily assumed 
to begin with the first massive sandstone beneath the important coals, al- 
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though some of the overlying shales also may belong to this formation. Kay 
has estimated that over most of western Illinois the top of the division aver- 
ages 250 feet below No. 6 coal. Owing to its irregularity, the position of the 
top of the Pottsville is not indicated in the columnar section. 

The thickness in Bond and Montgomery counties averages 174 feet; and 
in the colimmar section (PI. I), it ranges between 90 and 254 feet. 

To the Pottsville belong the oil and gas sands of the Robinson, Bridgeport, 
and Buchanan pools of Crawford and Lawrence coimties, and the CarUnville 
and Litchfield sands of Macoupin and Montgomery coimties. Outside of 
the main Illinois oil fields, these are the only known areas in which this for- 
mation produces oil. 

MISSISSIPPIAN SERIES 

General statement. — ^The Mississippian series of beds lie unconformably 
below the Pennsylvanian series and contain the richest oil sands of the State. 
They are divided into the Chester, Meramec, Osage, and Kinderhook groups. 

Chester group. — The Chester beds are those lying highest in the Misissip- 
pian series. They are characterized by successive sandstones, shales and lime- 
stones, the basal formation being the typical sandstone known as the C5rpress 
(BrewerviUe.) 

The Chester formations above the Cypress sandstone are complex and in- 
clude limestones of variable character and irregular deposition, sandy shales, 
variegated red, blue, and green shales, pure sandstones in the upper portion 
and highly calcereous sandstones beneath. 

The red shales of the group are conspicuous horizon markers for oil drillers 
over southern and south-central Illinois, because they discolor the bailing 
water. Records 3 to 10 inclusive show one to five red shales. Except where 
considerable erosion has taken place, the upper red shale lies about 50 feet 
below the uppermost limestone of the Chester. In the Greenville gas well 
records the third red shale lies directly above and is the key to the Lindley 
gas sand, whereas the fourth or lower red shale lies a short distance above 
the Cypress sandstone. The average thickness of the red shales is about 15 
feet. 

The Chester group over most of southern and southeastern Illinois has 
been interpreted as beginning with the first limestone or shale underlying the 
massive Pottsville sandstones of the Pennsylvanian. So arbitrary on inter- 
pretation places in the Pennsylvanian any overljdng shale or sandstone that 
may actually be of Chester age. In three of the deep wells of the coliunnar 
section the shales or red shales below the Pennsylvanian sandstones are re- 
garded as the top of the Chester. 

The Chester strata contain the most important and widespread oil sands 
in Illinois. Besides those of the southeastern fields already mentioned, they 
include the Lindley gas sands near Greenville in Bond Coimty, and the Car- 
lyle sand of Clinton County. 
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The Cypress sandstone, or lowest member of the Chester group, lies tin- 
conformably upon the Ste. Genevieve limestone. It is a moderately fine- 
grained, yellowish-brown sandstone, var3ring in thickness from 35 to ISO feet. 
This member may be doubtfully identified in logs 3, 6, 10, and 1 1 , with respec- 
tive thicknesses of 117, 75, 105 and 144 feet. The average for the four records 
is 110 feet. 

The first two records of the columnar section, Plate I, show no Chester 
beds, and they have not been foimd west of a line connecting TaylorviUe, But- 
ler, and Edwardsville. The Chester beds are identified farthest west in a deep 
well in the SE. 1/4 NW. 1/4 sec. 15, T. 7N., R. 5W., near Walshville, Mont- 
gomery County. They are thin here and to the northeast, but on the other 
hand, they increase rapidly in thickness as they dip east and south east into 
the Illinois basin. 

Variations in thickness of the Chester formations in the columnar section 
(Plate I) should be examined with reference to the relative locations of the 
wells as shown by the small key diagram. The No, 3 well of the section lies 
farthest east in the Illinois basin and reveals 268 feet of Chester. Logs 8 to 
10 show Chestei" strata having an average thickness of 260 feet, and a range 
of 180 to 319 feet. Wells 4 to 7 inclusive lie near the boundaries of the Chester 
and have lesser amotmts of these beds. Their average thickness is 117 feet, 
and their range is from 70 to 205 feet. 

Ste, Genevieve^ Meramec, and Osage Groups. — The Ste. Genevieve, 
Meramec, and Osage groups, locally known as the "Big lime," are domi- 
nantly limestones containing some shaly limestones in the lower half. 

The average thickness of the Meramec and Osage groups in the section 
is 640 feet, and the range is 425 to 970 feet. Log No. 1 shows the minimum, 
and log No. 11 the maximum thickness of the first massive limestone is 502 
feet and the range is 425 to 570 feet. 

Kinderhook group. — In this region the lowest Mississippian formation, 
called the Kinderhook, overlies the eroded Devonian strata, which, if repre- 
sented at all, consist of Upper Devonian shales. These are not distinguish- 
able in the well records, but it is thought best to include the name upper De- 
vonian (?) with that of Kinderhook in the discussion and the columnar sec- 
tion. The Kinderhook consists chiefly of gray to drab shale, and, in some 
places, of shaly and sandy limestone. The average thickness of the forma- 
tion on Plate I is 301 feet, the range being 90 to 490 feet. The average thick- 
ness in logs 3, 7, and 10 is 468 feet, and in 1, 4, 5, and 6,227 feet, which is more 
normal. A minimtmi thickness of 90 feet is recorded in boring No. 11. 

DEVONIAN SYSTEM 

The Devonian system is probably represented by some of the Upper De- 
vonian black shales, which have not been generally distinguished from the 
overlying Kinderhook of the carboniferous system, and they are therefore 
included with the Kinderhook division. Probably no Devonian limestone 
is present in this region. 
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SILURIAN SYSTEM 

The Silurian S3rstem is represented in Bond, Macoupin, and Montgomery 
counties probably only by the Alexandrian limestone. A thickness of 143 
feet is recorded in boring No. 1 of the columnar section, but as this well lies 
a considerable distance to the northwest of the remaining wells, the Alexan- 
drian, as plotted, may include some Niagaran beds and even some Devonian 
strata. In the remaining records the Alexandrian limestone averages 32 feet 
in thickness and ranges from 24 to 45 feet. 

ORDOVICLAN SYSTEM 
GENERAL STATEMENT 

The Qrdovidan strata have been penetrated in most of the deep wells of 
this region. The deep wells of Payette and Bond counties have passed through 
the uppermost strata of the system, known as the Maquoketa shales, and 
have entered the "Trenton" limestone, a possible source of oil. The 
Kimmswick-Plattin (Trenton) limestone, as well as the St. Peter sandstone 
and Lower Magnesian limestone divisions, are almost completely repre- 
sented in the first two logs of this section. 

MAQUOKETA SHALE 

The Maquoketa shale, as it appears in the logs, is not capable of being 
separated into its smaller divisions, as in southwestern Illinois. Possibly the 
top of the so-called Kimmswick-Plattin corresponds to the Femvale, but with 
data at hand it is impossible to identify it. 

The Maquoketa shale is bluish and is interbedded with occasional thin 
streaks of limestone, becoming sandy at the base. In the nine deep logs of 
the columnar section, the range of thickness of the Maquoketa is from 190 
feet in log No. 1 to 58 feet in log No. 11, the average being 96 feet. In 8 deep 
wells in Bond County the average thickness is 71 feet and the range is 58 
to 95 feet. 

KIMMSWICK-PLATTIN (TRENTON) LIMESTONE 

The Kimmswick-Plattin limestone, locally known as the "Trenton," 
lies below the Maquoketa shale. This formation is oil bearing in some por- 
tions of the State, and has yielded a fair showing of oil in Bond County where 
is it penetrated by about a dozen wells. 

The 360 feet of limestone next below the Maquoketa shale in record No. 1 
of the colimmar section represents the Kimmswick-Plattin limestone. The 
top or Kimmswick type is a coarse-bedded, light to gray, crystalline limestone, 
which is probably the source of oil in this formation. The tmderljdng part 
of the formation is generally a fine-grained and more compact limestone of 
the Plattin type. The merging of the two makes it desirable to group them 
together in the second well, which lies a considerable distance eastward 
toward the axis of the Illinois basin, an unusual thickness of 808 feet is identi- 
fied as Kimmswick-Plattin. The limestones are interbedded with 192 feet 
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of slate and 35 feet of sand. The sand may have been misinterpreted gran- 
ular or sandy limestone. According to the remaining deep-well records of the 
region, these rocks are penetrated to an average of 51 feet, the range being 
from 20 to 72 feet. 

ST. PETER SANDSTONE 

Below the "Trenton" Umestones are the clear white sands of the St. Peter 
division of the Ordovician system. In the first log, an unusual total of 297 
feet is shown, which is about 70 feet in excess of any other recorded thickness 
in this portion of the State. In striking contrast, only 115 feet are recorded 
in No. 2 boring. The St. Peter sandstone is a common source of artesian 
water for both northern and western Illinois. 

LOWER MAGNESIBN LIMESTONE 

The record of the deep drilling from Jacksonville, Morgan County, aids 
in correlating the second and third logs of the columnar section. It shows, 
moreover, that the older rocks tinderlie those that are well known in the 
region. The rocks in this boring, thought to belong to Lower Magnesian 
division, are 243 feet thick, and lie immediately above the Potsdam (?) sand- 
stone. They are, for the most part, Umestones containing two interbedded 
shales. The No. 2 boring reveals only 85 feet of limestone belonging to 
this portion of the system. 

CAJiiBRIAN SYSTEM 

The lower 948 feet of strata in the Jacksonville boring imdoubtedly be- 
long to the Cambrian system. The upper 170 feet probably represent the 
Potsdam sandstone and the next 778 feet, other uncertain members of the 
system, which seem characterized by sandy limestones. 

Structure 
general statement 

The general structiu"e of this region is monoclinal, or, in other words, the 
dip is in one general direction, from west to the east. Owing to the unconsoli- 
dated materials which cover the hard rocks, but httle of the structure can be 
observed at the surface, and therefore the geologist is compelled to resort to 
the examination of the records of deep drilling. 

METHOD OP SHOWING STRUCTURE 

Plate II, representing the "lay" of the surface of No. 6 coal, was compiled 
from a large number of coal-prospect logs and deep chum-drill oil records by 
F. H. Kay, with the assistance of K. D. White. The altitude of the top of 
the coal was determined by substracting from the elevation of the mouth of 
each bore the depth to the top of the coal. The dip of the coal between bore- 
holes was assumed to be tmiform, and the heavy contour lines were drawn 
through points of equal altitude. The contours were spaced for every 50- 
foot difference in the coal altitudes. The altitude of the coal along each con- 
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tour is designated by the large number which is set in the line, and the indi- 
cated range of altitudes is from 450 to 100, or 100 feet below sea level. 

This map shows the coal as it would appear if everything above it had been 
removed to expose the imdulations, slopes, and domes, constituting the "lay" 
of the coal bed. This map therefore shows the structural features that are 
significant for consideration in deeper drilling for oil. However, there is a 
lack of parallelism between the coal beds and oil sands in some localities so 
that prospectors may be somewhat deceived by relying too closely on the 
structure of the coal as a basis for their investigations. Because of this devi- 
ation from vertical parallelism the ideal location for oil in the sands may be 
a mile or two from the point indicated by the lay of the coal bed. It is sug- 
gested that thorough tests be sunk in all parts of an area underlain by favor- 
able structure as indicated by the coal contours. 

RELIABILITY OP STRUCTURE CONTOURS 

The reUabilty of the structtu"e contours are affected chiefly by (1) the 
ntmiber and distribution of the drill holes and, (2) the accuracy of the sur- 
face elevations. 

(1) . In a region where the drill holes are abundant and evenly distributed, 
the position of the contours may be fairly well determined. The data on 
Plate II are so generally scattered that the use of contours of less than a 
SO-foot interval seems undesirable. In some instances the contours are broken 
to express doubt of their reliability, because of the great distance between 
wells. 

(2). An attempt is always made to secure the accurate surface elevation 
of a well whose record has been received. The levels are referred to bench 
marks established in quadrangle surveys, or to railroad elevations which are 
adjusted to sea level. Members of the survey determine the levels by means 
of spirit-level or hand-level or obtain them from coal or oil operators. The 
altitudes of isolated wells have been estimated from the Rolfe topographic 
map of Illinois, made from barometric surveys in 1892-3. These levels have 
been adjusted where possible. Many levels for Plate II were secured from 
Messrs. Fohs and Gardner of Lexington, Ky., and Tulsa, Okla., who have 
made private studies of a part of the region. Other levels were run in 1913 
by J. E. McDonald of the Survey. 

STRUCTURAL FEATURES 
GENERAL STATEMENT 

The contours follow a general north-south direction across the map, and 
indicate a gentle eastward dip of the coal of about 11 feet per mile. For the 
most part, the contours are rather parallel except in a northeast- southwest 
area in the center of the region. The irregular features revealed here include 
domes, flats, and small anticlines. 

The most promising structural features of the region for oil and gas ex- 
ploration are entimerated in the following list and are described in detail in 
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the order of their arrangement below. Those designated by an asterisk were 
described by Mr. Kay in his study of the coals of the area: 

1. Ohlman arch* 

2. Hillsboro flat* 

3. Carlinville dome 

4. Staimton dome* 

5. Sorento dome* 

6. Ayers anticline* 

7. Stubblefield anticline* 

(a). Greenville gas field 

8. Irishtown anticline 

It is tmwise, and, in fact, impossible to say definitely that oil or gas exist 
in any given unproved locality. After a careful study of all available data, 
however, it is possible to outline the areas in which the lay of the coal indi- 
cates structure favorable to the accumulation of oil and gas, provided the 
sands are approximately parallel to the coal. 

(1) OHLMAN ARCH 

The No. 6 coal is mildly arched into a narrow anticline in the northeast 
quarter of T. 10 N., R. 2 W. This fold lies nearest the town of Ohlman from 
which it has been named. The Christian and Montgomery county boundary 
line divides the arch near its highest part, where the coal, in a well in the north- 
east comer of sec. 3, T. 10 N., R. 2 W., lies at 76 feet above sea level. The 
coal dips northeast from this well to 43 feet above sea level in sec. 26, T. 11 
N., R. 2 W., and dips southwest to 37 feet altitude in sec. 10, T. 10 N., R. 2 W. 
The arch is about 36 feet high arid one and one-half miles wide near the crest. 
Its length is not known but it is thought to be relatively short. 

Initial prospection should be confined to the shaded area on Plate II. 
The possibilities of oil accvmiulation are decidedly uncertain because of the 
mildness of the fold which may not raise the sands above the salt-water level. 
Should the arch be tested and commercial quantities of oil or gas be foimd, 
the higher part of the structure should be developed first, and the outward 
progress of drilling should be gradual. 

The Pottsville oil horizons should be foimd between 950 and 1050 feet 
in this locality, or about 350 feet beneath the No. 6 coal. This area lies 
dose to the western boundary line of the Chester, but it is possible that 100 
or more feet are present. It is impossible at this time to say whether the 
Chester sands,corresponding to those of the main fields and of Carlyle, Green- 
ville, and Sandoval, are present. If they are present the prospective work 
should, in all cases, be carried into them and at least 40 feet into the "Big 
lime." It is not profitable to penetrate the rocks deeper than the upper part 
of these massive limestones. 

(2) HILLSBORO FLAT 

The Hillsboro flat extends in all directions from Hillsboro between the 
150^and 200 contours on Plate II, and covers parts of townships 7, 8, 9 and 
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10 N., Ranges 3, 4, and 5 W. It extends southward from the Christian County 
line to Walshville, and from 4 miles east of Hillsboro to 2 miles east of Litch- 
field. The total area covered is about 200 square miles. In this district the 
coal lies approximately flat at about 175 feet above sea level. On the eastern 
part of the flat and elongated dome rises about 15 to 20 feet above the sur- 
rounding structure but not high enough to be shown on the map by contours. 
It is about 10 miles long and 1 mile wide and is indicated on Plate II by the 
shaded area near Hillsboro. 

The kerosene spring, mentioned in the historical review, lies on the west 
side of the flat in the NE. comer sec. 36, T. 9 N., R. 5 W. The old Litchfield 
oil pool lies between the 200 and 250 contours just above and west of the 
flat. The average depth of the producing Pottsville sands is about 650 feet. 

The nearest previous drilling east of the low dome mentioned above is about 
5 mUes east of Hillsboro on the Chambers farm in the SW. 1/4 NW. 1/4 sec. 1, 
T. 8 N. R. 3 W. The drilling was done by W. E. Howett of St. Louis and 
was carried to 1200 feet. Small quantities of oil were reported at 600, 800, 
850 and 1200 feet, and salt water was found at 565 feet. The record of tfie 
weU is not sufficiently detailed to permit a definite identification but it is 
thought that the Chester beds were penetrated. 

A deep well was drilled in 1883 by a local company in the NW. 1/4 NE. 
1/4 sec. 21, T. 9 N., R. 3 W., to a depth of 683 feet. A show of oil with salt 
water was obtained between 534 and 549 feet. The No. 6 coal was found in 
this well 60 fact lower than at Irving. It is apparent that the well was not 
placed on the Hillsboro flat and that the depth was insufficient for a complete 
test. 

The flat north of Hillsboro has been tested by the following important 
wells of the Central Oil Company: 

(1). Glenn No. 2 well, NW. 1/4 SE 1/4 sec. 36, T. 9 N., R. 4 W., depth, 
940 feet. 

(2). Fromknecht gas well, SW. 1/4 NE. 1/4 NE. 1/4 sec. 21, T. 9 N., 
R., 4 W., depth, 632 feet. 

(3). Well in the NW. 1/4 NE. 1/4 NE. 1/4 sec. 4, T. 9 N., R. 4. W, depth, 
605 feet. 

In the first well the drift material was 169 feet thick and the intervening 
rocks between that depth and 490 feet are the upper part of the Pennsylvanian 
series. The rocks from 490 to 834 feec are chiefly sandstones with shales 
and comprise the Pottsville formations. A limestone from 928 feet to the 
bottom was recorded as Mississippian or "Big lime." If this identification 
is true the last 88 feet are Mississippian formations and the rocks between 
852 and 928 feet correspond to the Chester group, as they are essentially 
limestone and shale. Salt water sands are reported at 540, 670 to 695, 706 
to 766, 814 to 834, 852 to 860, and 897 to 908 feet. A show of oil was reported 
at 705 feet. 
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The second well penetrated the Pottsville rocks only to about 100 feet, 
and probably did not reach the Litchfield sand. A good jrield of gas was re- 
reported from 576 to 584 feet. The drilling was continued, however, and a 
heavy salt water sand was tapped from 620 to 632 feet. For a time the gas 
flowed steadily through 400 feet of water, but eventually the water almost 
filled the well and shut off the gas. 

The third well is important in that it is credited with a two-barrel pro- 
duction. The oil was found at a depth of 600 feet, well into the Pottsville, 
and is described as being heavy and dark green, similar in quality to the Litch- 
field oil. Salt-water sands are reported from 505 to 552 and 560 to 585 feet. 
It should have been drilled 100 feet deeper to insure reaching the Litchfield 
sand. 

On the southwest side of the Hillsboro flat the Producers Oil Company 
drilled two important wells in sections 24 and 22, T. 8 N., R. 5 W. The former 
is the deep Flitz well which is presented in the detailed logs, (p. 20) . This well 
is 2770 feet deep and penetrates the Lower Magnesian limestone. No oil or 
gas was reported but salt water is noted in the Pottsville sand from 725 to 740 
feet, in the "Trenton" limestone at 1825 feet, and in the St. Peter sandstone 
at 2640 feet. The second well is on the Telfers' farm in the SW. 1/4 sec. 22. 
It was drilled to a depth of 731 feet in which 35 feet of drift, 612 feet of 
McLeansboro and Carbondale rocks, and 84 feet of Pottsville are recorded. 
No show of oil or salt water is mentioned. 

The first logical area for prospecting on the Hillsboro flat is along the crest 
of the elongated dome, shown by the shaded area on Plate II. The territory 
between Butler and Hillsboro, including a width of about two or three miles, 
is also suggested for further testing to a greater depth. The presence of oil 
in several wells in this region should invite further prospecting. Studies of 
the outcrops of the Carlinville limestone along streams and where recorded in 
shallow farm wells, would perhaps reveal additional structure that would 
offer favorable spots for prospecting. 

(3) CARLINVILLE DOME 

The Carlinville dome has been definitely described by Mr. F. H. Kay.* 
The large contour interval of the present map fails to show the real nature of 
the structure, which is a dome, though somewhat elongated in an east-west 
direction. The shading on Plate II indicates the position of the Carlinville 
dome. The coal in the highest part of the dome lies 379 feet above sea level. 
The axis extends east and west in sections 7 and 8, T. 9 N., R. 7 W., Macoupin 
County. Gas under a pressure of about 135 pounds was found in the top. of 
the dome at depths ranging from 350 to 400 feet. Three or four wells fur- 
nished the gas supply for Carlinville for a number of years, but the pressure 
fell to 35 pounds in 1911, and prospect of a marked increase is slight. A 



»Kay, Fred H., The Carlinville Oil and Gas Field: Extract from Bull. 111. State Geol. 
Survey No. 20, pp. 39 to 50. 
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number of wjUs are now producing about 10 barrels of oil per day from the 
sides of the dome. The Ohio Oil Company recently completed two oil wells 
of good production in section 20, T. 10 N., R. 7 W. So far, there has not been 
sufficient data to outHne the governing structure of this new pool. The sands 
in both pools occur in the Pottsville in the base of the "Coal measures" 
immediately overlying tht» "Big lime," the Chester beds being absent. The 
writer suggests that operators who are interested in the Carlinville area may 
attain better' results by detailed studies of the outcrops of the Carlinville 
limestone where exposed along the streams and recorded in shallow farm wells. 
Accurate leveling to these would possibly reveal significant strucuu-al features, 
which would greatly aid in extending the present pool or in opening other 
isolated fields. 

(4) STAUNTON DOME 

The Survey is greatly indebted to the Chicago and Northwestern R. R., for 
detailed leveling which indicates a doming of the coal three miles northwest 
of Staxmton. The highest part of the dome is in sections 7,18, and 19, T. 7 N., 
R. 6 W., and sections 13, 14, 23, and 24, T. 7 N., R. 7 W. The coal has an 
altitude of 360 feet near the northeast end of the dome. 

Miller Bros, of Staunton drilled a well about two miles west of that town 
in 1909. No record of the well is available and nothing is known of it except 
that it was barren, showed abundant water and consequently was abandoned. 
This test probably should not condemn the dome, as the coal probably lies 60 
feet lower at this point. 

Because the dome is one of the most definite structural features of the 
region and the conditions are almost identical with those at Carlinville, it 
promises oil and gas, provided the porosity of the sands is favorable. The 
Pottsville oil-bearing horizon should lie 25 to 40 feet lower than at Carlinville. 
Initial drilling should be confined to the shaded portion within the isolated 
350-f6ot contour, shown on Plate II. 

(5) SORENTO DOME 

The Sorento dome lies just southwest of the Hillsboro flat, and its higher 
part within the isolated 200-foot contour. It is about ten miles east of the 
Staunton dome and is similar to it in direction and shape, but is much more 
extensive. It is elongated in a northeast-southwest direction for about eight 
miles, and is about 2^ miles wide. It extends through parts of southwestern 
Montgomery, northwestern Bond, and northeastern Madison Counties. The 
highest part of the dome is in the southeastern portion of T. 7 N., R. 5 W., 
chiefly in sections 35 and 36. The coal reaches an altitude of 250 feet above 
sea level in section 35 and dips from this locality northeastward to about 134 
feet in section 4, T. 7 N., R. 4 W., southwestward to 192 feet in section 16, 
T. 6 N., R. 5 W., and southeastward to 204 feet above sea level at Sorento. 
In the area surrounding the dome the elevation of coal No. 6 varies from 130 
to 200 feet above sea level. 
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ShafPer and Smathers are said to have drilled a barren well in the NE. 1 /4 
NE. 1/4 sec. 1, T. 6 N., R. 5 W. a number of years ago. Scant information 
is available but it is reported that 44 feet of drive pipe, 403 feet of SJ-inch, 
and 670 feet of 6|-inch casing were used. The well reached the No. 6 coal 
at 325 feet, or at an altitude of 240 feet, and 90 feet of sand at 610 feet. The 
total depth was 722 feet. This well seems to discredit the Pottsville at the 
top of the Sorento dome but it is doubtful whether the drilling was deep 
enough to test thoroughly the Ste. Genevieve limestone. It must be borne 
in mind that the sands and coal in this region are not absolutely parallel and 
therefore any dome-like structure in the sand may be a mile or two away. 

A second deep test was put down near the dome on the Smith farm in the 
SE. 1/4 NW. 1/4 sec, 15, T. 7 N., R. 5 W., near Walshville, Montgomery 
Coimty. The altitude of the coal in this well is 188 feet or 62 feet lower than 
the crest of the Sorento dome. The formations enooimtered from 136 to 
695 feet were Pennsylvanian rocks, of which the last 110 feet represent the 
Pottsville. Red shale was recorded between the depth 695 and 720 feet, be- 
low which was 55 feet of sand and sandy shale. These are undoubtedly Ches- 
ter strata. The Meramec and Osage group of limestones lies between the 
depth of 755 feet and the total depth of the well, which is 1455 feet, the thick- 
ness being 680 feet. The first 150 feet of this strata, which may represent 
the Ste. Genevieve, are gray limestones interbedded with sandy limestones 
satm^ated with salt water. Salt water is recorded in an upper sand at 445 
feet, a Chester sand at 755 feet and in sandy limestones at depths of 840 and 
900 feet. A show of gas is noted in the top of the Pottsville sand at 586 feet 
and a show of oil is recorded a few feet lower. The thickness of this sand is 
34 feet. There is also recorded 61 feet of 13-inch drive pipe, 580 feet of 10- 
inch and 620 feet of 8 J-inch casing. This well lies near the extreme southwest 
part of Hillsboro flat and directly west of the Sorento dome. This boring 
is important in that it condemns the immediate territory at the foot of the 
Sorento dome and the southwest part of the flat, which is somewhat low. It 
also shows that the Chester sands and the Ste. Genevieve ( ?) sandy limestones, 
since they contain abundant water, are capable of containing oil under favor- 
able conditions of structure. 

A third important well was drilled by the Freehold Oil and Gas Company 
near the Sorento dome on the D. D. Rock farm in the SE. 1/4 NE. 1/4 sec. 
24, T. 6 N., R. 5 W., in which the coal lies at an altitude of approximately 190 
feet. The well is 1003 feet deep and penetrates 80 feet of drift, 680 feet of 
Pennsylvanian rocks, of which the last 160 feet are Pottsville sands, 125 feet 
of Chester and 118 feet of the Meramec and Osage group of limestones known 
locally as the "Big lime." Prominent sands with salt water were reported 
between depths of 600 and 644, 680 and 700, 820 and 885, and 997 and 1003 feet. 
A dry sand lies between 810 and 815 feet. Casing was used as follows: 
12 feet of 12i-inch drive pipe, 100 feet of 10-mch, 332 feet of 8i-inch, 764 
feet of 6| inch and 885 feet of 4f -inch. 
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The data presented by two of the deep wells just described suggests that 
drilling should penetrate at least 70 feet of the Ste. Genevieve limestone in 
this locality or to an approximate depth of 900 feet. From 100 to 125 feet 
of Chester rocks are probably present and may contain porous sands that are 
capable of containing oil in raised structure. The top of this group lies at a 
depth of 725 feet. 

Prospecting in this locality promises nothing in the Pottsville sands but 
the Chester beds have not been tested in the highest part of the dome in sec- 
tions 25, 35 and 36 T. 6 N., R. 5 W. Possibly the small area covered by the 
small projection on the northeast end of the structure, namely sections 20, 
28, and 29, T. 7 N., R. 4 W., may be worthy of testing. 

(6) AYERS ANTICLINE 

The beds are arched into a wide and gently plunging anticline from the 
southeast end of the Sorento dome eastward across the north tier of townships 
in Bond County towards Hagarstown. The crest of the arch lies near the 
town of Ayers, from which it has been named. The anticline is flanked on 
the south by a decided depression near Smithboro and Greenville, where the 
coal lies from 60 to 100 feet above sea level. Near Ayers the coal reaches an 
•elevation of 165 feet. Prom this district it dips to the north but data are 
rather scant and the exact shape of the north side of the anticline and the 
position of the crest are unknown, although the high structure is thought to be 
flanked by a trough. 

Two wells have been drilled near the anticline but their records could not 
be obtained. The first is just south of the anticline on the J. M. Miller farm 
in the NE. 1/4 SW. 1/4 sec. 35, T. 6 N., R. 3 W., and was drilled by Regal 
and Cullison. The second is about 1^ miles north of the presumed crest of 
the fold on the E. V. Gaskins farm in NW. comer sec. 23, T. 6 N., R. 2 W. 
Neither well should discredit the fold because they are not placed in the best 
localities for fair testing. 

The most promising area for prospective drilling lies in the shaded 
area on Plate II. Where the crest of the anticline crosses the 100-foot con- 
tour the drilling should be similar in position and depth to that of the Green- 
ville gas pool but in the promising are just mentioned and l3ring near the 150- 
foot contour the depths should be about 50 feet less. The Pottsville sand 
lies from 640 feet to 770 feet below the surface. The Chester sands that bear 
promise are from 900 to 980 feet for the first gas sand and from 1040 to 1070 
feet for the second gas sand. In thoroughly testing the area the drill should 
penetrate the "Big lime" at least 50 feet or to a depth of about 1200 feet. 

(7) STUBBLEFIELD ANTICLINE AND GRBBNVILLB GAS FIELD 

The Stubblefield anticUne extends slightly northeast-southwest near 
Stubblefield and Greenville in the south half of the second tier of townships 
in Bond County. The shape of this fold is doubtful yet drill holes located in 
sections 28 and 32, T. 5 N., R. 4 W., indicate that the coal is higher than it is 
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south and north of this locality. In section 32, T. 5 N., R. 4 W., its elevation 
is 179 feet above sea level, whereas in section IS, three miles north, the top of 
the coal lies at 75 feet above sea level, data which shows a dip of more than 30 
feet per mile. To the south a slight depression exists in the coal in the 
vicinity of Pocahontas, as shown by a drill hole in sec. 8, T. 4 N., R. 4 W., in 
which the coal is 125 feet above sea level. This syndine appears to be a 
minor feature, however, since in the southeast part of the township, the coal 
is again up to the level of the Stubblefield anticline, in what appears to be the 
Irishtown arch, noted by E. W. Shaw. 

The Stubblefield anticline may continue eastward toward Smithboro but 
it appears to lose its identity east of the Greenville field. The gas field is 
described later, and is shown to lie approximately on the east end 
of the anticline. 

Two decisive tests already discredit the west portion of this fold. The 
first well was drilled to a total depth of 1226 feet by D. T. Finley in April 
1910, on the Phillip Gloss farm in the NW. 1/4 NE. 1/4 sec. 32, T. 5 N., R. 
4 W. The record of the well shows 48 feet of drift, 707 feet of Pennsylvanian 
beds, of which 115 feet at the base represent the Pottsville sandstone, 169 
feet of Chester strata, and 302 feet of "Big lime." Salt water was reported 
at depths of 640 and 916 feet. The "Blue Lick" sulphur water was noted in 
the "Big lime" at 1226 feet or the bottom of the well. No sands of any note 
were recorded in the Chester. 

In February, 1911 another prospect was drilled to a total depth of 2149 
feet by the Producers Oil Company on the P. M. Johnston farm in the SE. 
1/4 NE. 1/4 sec. 28, T. 5 N., R. 4 W. The depth of this boring was influenced 
by the excitement attending the discovery of oil in the "Trenton" limestone 
near Old Ripley. The record shows 51 feet of drift, 799 feet of Pennsylvanian 
beds, 125 feet of Chester, 350 of massive "Big lime," and 824 feet of lower 
beds. The "Trenton" limestone was reached at a depth of 2090 feet. Salt 
water was found in the "Big lime" and in the "Trenton." 

The Ohio Oil Company drilled a deep well on the P. L. Smith farm in the 
NE. 1/4 SE. 1/4 sec. 29, T. 5 N., R. 3 W., the record of which is presented as 
No. 10 on p. 29. Water is present in abundance. Structurally this well is 
high but may be slightly south of the highest part of the fold, and in view of 
the Greenville production should not absolutely condemn the area directly 
northeast. 

Studies of several wells in the region show a lack of parallelism between 
the coal and lower sands and this condition may be responsible for some of the 
unprofitable tests which have been placed on or near favorable structure in 
the coal. This condition may prevail with all three of the wells just described. 

Prospecting for oil and gas on the Stubblefield anticline has already 
seemed to condemn a major portion, but since the Greenville field has not 
been hmited on the west it may be worth while to test from the gas field west- 
ward. 
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GreentnUe gas field. — ^The Greenville gas field lies along the Stubble- 
field anticline. Several inquiries about its geological structure has prompted 
the writer to prepare a small contour map and cross-section showing the "lay" 
of the surface of the producing sand. All the active gas wells are on the C. J. 
Lindley farm in sections 22, 23, and 26, T. 5 N., R. 3 W. Several outlying 
wells have been drilled and brief data of all the wells are compiled in 
Table 1. 

Plate III shows the structure of the gas pool by use of contours based on 
the altitudes of the top of the first Lindley gas sand above a datum plane 
1500 feet below sea level. The altitudes of the top of the sand with respect 
to sea level would be negative, and in drawing the contoiu^ under these con- 
ditions the high nimibers would signify low places, and, conversely the low 
numbers high places. Confusion was avoided by assuming a datum plane 
1500 feet below sea level from which the negative altitudes were subtracted. 
The resulting high figures then correspond to high places in the structure, 
and the low niunbers to low places. 

The illustration shows that the gas has acctmiulated in the crest of an 
anticline, elongated in an east-west direction. From the gas pool the sands 
dip east, south, and north and consequently the Lindley No. 3, Wrightman, 
Henry, and Hoiles wells lie too low to be within the gas area. It is strange 
that the Smith well did not reveal some gas, for the sands seem to lie high. 
The area due west of the present gas pool is untouched and should yield some 
gas, because of its position on the dome. 

Plate IV presents a combined structure and stratigraphic section, having 
sea level as its reference line.^ The anticline is marked conspicuously and per- 
sists throughout all the overlying beds. 

Wi<-h the exception of the Smith, and possibly the Wrightman weUs, the 
other bores of the area penetrate only the Chester group of beds. The thick- 
nesses of all the formations remain fairly uniform over the area. Table 2 
shows the compiled and average thicknesses of the formations of the 
locality. 

(8) IRISHTOWN ANTICLINE 

The description of a part of the Irishtown anticline, lying in T. 3 N,, R.*s 
2 and 3 W., is quoted from E. W. Shaw of the U. S. Geological Survey:^ 

"In the central part of Irishtown township, five to seven miles north and two to 
three miles east of Carlyle, the coal lies fifty to seventy feet above sea. The details 
of the structure in this vicinity are not known for there are few outcrops and artificial 
excavations which show recognizable strata, but the coal is certainly higher than it is 
midway between this district and the Carlyle anticline, and it is considerably higher 
tiian the same bed a few miles to the east. Two wells drilled here in the fall of 1911 
obtained no showing of oil. The highest known point in the coal in Irishtown town- 
ship is at the Ohio Oil Company's well on the Michell farm near the middle of section 
17, T. 3 N., R. 3 W., but as the sands and the coal are not absolutely parallel the highest 
point in the sands may be a mile or two away from the middle of section 17." 



* Shaw, E. W., The Carlyle oil fields and surrounding territory. Extracts from Bull. No. 
22, lU. State Geol. Survey, p. 21, 1912. 



46 BOND, MACOUPIN, AND MONTGOMERY COUNTIBS 

Recent shallow drilling in section 27, T. 4 N., R. 4 W., shows No. 6 coal 
163 feet above sea level, and it is believed that this area is the westward con- 
tinuation of the Irishtown anticline as described by Mr. Shaw, although con- 
clusive data are lacking. 

Initial prospecting on this fold should be confined to the shaded area on 
Plate II. The depths of oil-bearing rocks should be about 50 feet less than 
in the Greenville gas area. 
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